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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By weight %, one sort Cr:38-50% and in Mo and W, or : [ two sorts of ] 0.1 - 2%, 8:0.001-0.1 
are contained C:0.001 - 0.05%, and Mg:0.001-0.1%. Si in which the remainder is contained as an 
unescapable impurity by consisting of nickel and an unescapable impurity, The heat exhanger tube of 
the contaminant incineration exhaust gas utilization waste heat boiler excellent in the elevated- 
temperature corrosion resistance characterized by constituting from a nickel-Cr radical alloy which has 
the presentation which restricted P and S to less than [ Si:0.1% ], P:0.03% or less, and S:0.03% or less, 
respectively. 

[Claim 2] By weight %, one sort Cr:38-50% and in Mo and W, or : [ two sorts of ] 0.1 - 2%, B:0.001-0.1 
are contained C:0.001 - 0.05%, and Mg:0.001-0.1%. Furthermore, rare earth elements : 0.001 - 0.1%, 
Y-.O.OOl - 0.1%, 1 of Zr:0.001-0.1% and Hf:0.001-0.5% of sorts and two sorts or more are contained. Si 
in which the remainder is contained as an unescapable impurity by consisting of nickel and an 
unescapable impurity, The heat exhanger tube of the contaminant incineration exhaust gas utilization 
waste heat boiler excellent in the elevated-temperature corrosion resistance characterized by constituting 
from a nickel-Cr radical alloy which has the presentation which restricted P and S to less than 
[ Si:0.1% ], P:0.03% or less, and S:0.03% or less, respectively, 

[Claim 3] The heat exhanger tube of the contaminant incineration exhaust gas utilization waste heat 
boiler excellent in the elevated-temperature corrosion resistance characterized by constituting from a 
nickel-Cr radical alloy which contained 1 of Mn:0.01-1.0% and calcium:0.00 1-0.1% of sorts, and two 
sorts further into the nickel-Cr radical alloy according to claim 1 or 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat exhanger tube of elevated-temperature 
corrosion resistance and the contaminant incineration exhaust gas utilization waste heat boiler which 
was especially excellent in intergranular corrosion-proof [ elevated-temperature ] nature. 
[0002] 

[Description of the Prior Art] Generally, the waste heat boiler is installed in the contaminant incineration 
facility in order to use the elevated-temperature latent heat which exhaust gas has. moreover, HCl and 
S02 with corrosive [ strong / the heat exhanger tube which is the structural member of said waste heat 
boiler ] Gas and Na2 S04 etc. - since it sets under the situation that it was exposed to a melting sulfate 
and the hot exhaust gas which contains corrosive products, such as fused salt ghosts, such as NaCl and 
KCl, further, and the parts of said sulfate, chloride, etc. deposited on the front face, the corrosion 
resistance outstanding ingredient is used for the manufacture. 

[0003] As one of the corrosion resistance outstanding ingredients, by weight %, (% shows weight % 
hereafter) One sort in Mo and W or : [ two sorts of ] 0.1 - 2% are contained Cr:38-50%. Furthermore, 
the need is accepted. Rare-earth-elements:0.00 1-0.1%, Y:0.001 - 0.1%, 1 of Zr:0.1-3% and Hf:0.1-3% of 
sorts and two sorts or more are contained. C and N which are contained as an impurity are restricted to 
C:0.05% or less and N:0.04% or less, respectively, and the nickel-Cr radical alloy which has the 
presentation which the remainder becomes from nickel and other unescapable impurities is known (refer 
toJP,l-132732,A). 
[0004] 

[Problem(s) to be Solved by the Invention] Although the nickel-Cr radical alloy of this former given in 
JP,1 -132732, A shows the corrosion resistance which was excellent to various kinds of acids strong 
corrosive HCl and strong corrosive S02 by contaminant incineration Gas and Na2 S04 etc. ~ a melting 
sulfate — In the bottom of the complicated situation that it is exposed to the hot exhaust gas which 
furthermore contains corrosive products, such as fused salt ghosts, such as NaCl and KCl, and the parts 
of said sulfate, chloride, etc. deposit on a front face Elevated-temperature corrosion resistance was 
insufficient for the heat exhanger tube of the contaminant incineration exhaust gas utilization waste heat 
boiler which did not show sufficient elevated-temperature corrosion resistance, therefore was constituted 
from this conventional nickel-Cr radical alloy, therefore its activity life was short. 
[0005] 

[Means for Solving the Problem] Then, this invention person etc. develops the nickel-Cr radical alloy 
which has the elevated-temperature corrosion resistance which was excellent much more from the above 
viewpoints. The result of having inquired the heat exhanger tube of a contaminant incineration exhaust 
gas utilization waste heat boiler with a still longer activity life being developed using the nickel-Cr 
radical alloy excellent in this elevated-temperature corrosion resistance, (b) If a nickel-Cr radical alloy 
given [ conventional ] in JP,1-132732,A is made to contain both Mg:0.001-0.1% and B:0.001-0.1 The 
heat exhanger tube of the contaminant incineration exhaust gas utilization waste heat boiler which the 
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nickel-Cr radical alloy whose intergranular corrosion-proof [ elevated-temperature ] nature improved 
was obtained while hot-working nature was excellent, and was constituted from this nickel-Cr radical 
alloy From the place in which intergranular corrosion-proof [ elevated-temperature ] nature is excellent 
compared with the heat exhanger tube constituted from a nickel-Cr radical alloy given [ conventional ] 
in JP,1 -132732, A The elevated-temperature corrosion resistance in the inside of an exhaust gas ambient 
atmosphere improves further as a result, and the life of a heat exhanger tube is extended further, (b) Rare 
earth elements : if 1 of 0.001 - 0.1%, Y:0.001. - 0.1%, Zr:0.001-0.1%, and Hf:0.001-0.5% of sorts and 
two sorts or more are made to contain Since hot-working nature improves, it is desirable. (Ha) Content 
of 1 of Mn:0.01-1.0% and calcium :0.00 1-0.1% of sorts and two sorts obtained the research result of 
corrosion resistance improving further from the place where deoxidation of a nickel-Cr radical alloy is 
performed. 

[0006] This invention is made based on the above-mentioned research result. Cr:38-50%, One sort in 
Mo and W or : [ two sorts of] 0.1 - 2%, C:0.001 - 0.05%, 8:0.001-0.1 are contained Mg:0.001-0.1%. 
Further The need is accepted, (a) rare-earth-elements:0.00 1-0.1%, YiO.OOl - 0.1%, Zr: 1 of 0.001-0.1% 
and Hf:0.001-0.5% of sorts, two sorts or more, (b) 1 of Mn:0.0 1-1.0% and calcium:0.001-0.1% of sorts, 
two sorts, As mentioned above, contain (a) and/or (b) and the remainder consists of nickel and an 
unescapable impurity. Si, P, and S which are contained as an unescapable impurity, respectively Less 
than [ Si:0.1% ], It has the description in the heat exhanger tube of the elevated-temperature corrosion 
resistance constituted from a nickel-Cr radical alloy which has the presentation restricted to P:0.03% or 
less and S:0.03% or less, and the contaminant incineration exhaust gas utilization waste heat boiler 
excellent in especially elevated-temperature intergranular corrosion nature. 
[0007] The reason which limited the component presentation of the nickel-Cr radical alloy which 
constitutes the heat exhanger tube of this invention as above-mentioned is explained, 
(a) Although it has the operation which raises high temperature strength while raising the elevated- 
temperature corrosion resistance and the elevated-temperature oxidation resistance hot in the condition 
of having coexisted with Mo and W over contaminant incineration exhaust gas for a CrCr component 
When the content became less than [ Cr:38% ], the effectiveness of a request to said operation was not 
acquired, but on the other hand, when Cr content exceeded 50%, it stiffened, and the content was 
desirably defined to 43 - 47% 38 to 50% from the place where a crack becomes easy to produce it at the 
time of a fabricating operation. Few deposits of alpha phase of Cr radical are so desirable that there are 
in this presentation range, and the deposit of alpha phase of Cr radical can acquire the maximum 
corrosion resistance and workability by making it to 10% or less by surface ratio. 
[0008] (b) Although both Mo and W these components had the operation which raises corrosion 
resistance in the condition of having dissolved on the base and having coexisted with Cr, the corrosion- 
resistant improvement effectiveness of a request [ at less than 0.1% ] of the content to said operation was 
not acquired, but since fabricating-operation nature came to have fallen when the content exceeded 2% 
on the other hand, the content was desirably determined as 0.5 - 1.5% 0.1 to 2%. 
[0009] (c) The content could not secure desired high temperature strength at less than 0.001%, but 
although CC component had the operation which raises high temperature strength, when the content of 
C component exceeded 0.05%, on the other hand, the amount of the carbide which exists in a grain 
boundary came to increase, and since progress of the intergranular corrosion by the fused salt ghost 
contained especially in elevated-temperature exhaust gas came to be promoted, the content was 
determined as 0.001 - 0.05%. 

[0010] (d) The content since metallic compounds are generated on the grain community with which the 
effectiveness of a request of the content at less than 0.001% is not acquired although there is an 
operation which intergranular corrosion-proof [ elevated-temperature ] nature is raised for a MgMg 
component, and hot-working nature also raises, but the content exceeds 0.1% on the other hand and 
intergranular corrosion-proof [ hot- working nature and elevated-temperature ] nature comes to fall was 
desirably determined as 0.001 - 0.05% 0.001 to 0.1%. 

[001 1] (e) Although BB component had the operation which raises intergranular corrosion-proof 
[ elevated-temperature ] nature, since the effectiveness of a request of the content at less than 0.001% 
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was not acquired, but boronizing was generated to the grain boundary where the content exceeds 
0.1% on the other hand and it came to have fallen intergranular corrosion-proof [ elevated-temperature ] 
nature, the content was desirably determined as 0.001 - 0.01% 0.001 to 0.1%. 

[0012] (f) rare earth elements, and Y, Zr and Hf, although they are made to contain if needed since these 
components have the operation which raises hot-working nature The hot-working disposition top 
effectiveness of the content's request of one of components at less than 0.001% is not acquired. If it is in 
rare earth elements, and Y and Zr and is in Hf 0. 1%, even if it exceeds 0.5% on the other hand, hot- 
working nature from much more effectiveness of making it improving not being acquired The content 
was determined as rare-earth-elements:0.001-0.1%, Y:0.001 - 0.1%, Zr:0.001-0.1%, and Hf:0.001-0.5%. 

[0013] (g) Although there is deacidification in Mn, CaMn, and calcium, and it adds by deoxidation by 
Mn and calcium addition if needed since the corrosion resistance of a nickel-Cr radical alloy is raised 
further If the effectiveness of a request to said operation is not acquired [ less than 0.001% ] by calcium 
component 0.01% of Mn component, but the content exceeds 1.0% of Mn component on the other hand 
and the content exceeds 0.1% of calcium component Since those deposit phases generated and hot- 
working nature and corrosion resistance fell, the content was defined to Mn:0.0 1-1.0% and 
calcium:0.00 1 -0. 1 %, respectively. 

[0014] (h) Although Si, P, S, Ti, and aluminum may be contained as an unescapable impurity 
unescapable impurity If toughness will come to fall if the content of Si component exceeds 0.1%, and P 
and S exceed P:0.03% and S:0.03%, respectively It comes to segregate to a grain boundary, and hot- 
working nature is reduced, and intergranular corrosion-proof [ elevated-temperature ] nature is also 
reduced, and if the content of Ti and aluminum exceeds 0.4%, respectively, hot- working nature will 
come to be spoiled. Therefore, Si, P, S, Ti, and aluminum must be limited to less than [ Ti:0.4% ] and 
less than [ aluminum:0.4% ] less than [ Si:0.1% ], P:0.03% or less, and S:0.03% or less, respectively. 
[0015] 

[Embodiment of the Invention] Below, an example explains the heat exhanger tube of this invention 
concretely. A nickel-Cr radical alloy molten metal with the component presentation shown in tables 1-4 
is prepared using the usual RF fusion furnace. Cast to an ingot, and perform hot forging to this ingot at 
the predetermined temperature within the limits of 1000-1250 degrees C, and it considers as 
diameter :65mm round bar material, subsequently, diameter [ from this round bar material ]: — 60mmx 
thickness: - heat exhanger tubes 1-5 were manufactured this invention heat exhanger tubes 1-35 and 
conventionally by begirming to delete in dimension of 5mm, respectively. 

[0016] Subsequently, build into a waste heat boiler various kinds of heat exhanger tubes obtained as a 
result, and this waste heat boiler is installed in the contaminant incineration facility of 
throughput:200ton / day. Skin temperature of said heat exhanger tube : Operation of 1800 hours is 
performed on conditions (550 degrees C and exhaust gas temperature: 670 degree C). While the 
thickness in a hoop direction was measured where the ash content and the generation scale which 
adhered the heat exhanger tube after operation termination to ejection and a front face are removed, and 
calculating the amount of the maximum thirming, it gazed at the cross-section microstructure of the 
surface section, the maximum intergranular corrosion die length was measured, and these results were 
shown in a table 5. 
[0017] 
[A table 1] 
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[0022] 

[Effect of the Invention] even if this invention heat exhanger tubes 1-35 are conventionally exposed to a 
hot contaminant incineration exhaust gas ambient atmosphere between durability compared with heat 
exhanger tubes 1-5, there are few amounts of the maximum thinning, and the result shown in tables 1-5 
shows that the maximum intergranular corrosion die length is markedly alike, and shows the elevated- 
temperature corrosion resistance which was excellent from the short place, and the especially excellent 
intergranular corrosion-proof [ elevated-temperature ] nature. 

[0023] As mentioned above, since the elevated-temperature corrosion resistance in which the heat 
exhanger tube of this invention that added the minute amount excelled before much more in Mg and B is 
shown, much more reinforcement of the heat exhanger tube of the waste heat boiler for using the waste 
heat by contaminant incineration effectively becomes possible, and it can contribute to improvement in 
the technique of the waste heat boiler for using the waste heat by contaminant incineration effectively 
dramatically. 



[Translation done.] 
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